In aviation knowing the atmosphere parameters is extremely important for reasons related to flight safety. Determination of static atmosphere for different airfields based on temperature and pressure measurements at different altitudes becomes particularly important. For standard atmosphere such parameters as airfield temperature, pressure and temperature gradient are known. Under actual conditions these parameters have different values, which is why it is necessary to determine them. The paper presents a variety of algorithms allowing their determination. The quality of the presented algorithms was evaluated based on a mean squared entropic deviation. The numerical calculations show the properties of the discussed algorithms.
INTRODUCTION
Determining the flight altitude in reference to the airfield elevation based on the values of temperature and pressure is not an easy problem. Hypsometric equation [1, 2] has been derived for standard atmosphere assuming a linear temperature drop to the altitude of 11 000 m. The dependence of the flight altitude as a function of temperature can be derived assuming a polytropic temperature change as a function of pressure. The polytropic equation is clearly determined by reference temperature T p , reference pressure p p and the polytropic exponent n (for standard atmosphere T p = 288.15 K, p p = 101 325 Pa, temperature gradient grad_T = 6.5 K/m). The aim of this paper is to explore several algorithms allowing the determination of the polytropic parameters T p , p p , n, based on the measurement data collected during the flight.
APPROXIMATION OF THE MEASUREMENT DATA
Let us consider several algorithms of determination of the polytropic parameters describing static atmosphere.
The initial point is the assumption that the parameters of static atmosphere change according to the polytropic process, whose equation is as follows 
In this equation the following are unknown: polytropic exponent n, initial (reference) parameters of the polytropic (T p , p p ). For the real data, the difference of the left and right side of the relation (1) is not zero. A natural question arises what the parameters of the polytropic (n, T p , p p ,) should be for the deviation of the polytropic from the measurement data to be the lowest. The level of this deviation will depend on the adopted criterion. Let us consider several criteria allowing the determination of the sought parameters of the polytropic: n, T p , p p .
Algorithm I
Polytropic equation To solve the equation we will use the method of least squares. Figure 1 ,5  13  13,5  14  14,5  15  15,5  16  16,5  17  17,5  18  18,5  19  19,5  20  20,5  21  21,5  22  22,5  23 
The regularization of the functional was introduced to avoid a change in the Hessian sign in the Newton iterative process considered below. Equations (3)(5) form a set of non-linear equations.
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Set of equations (3)
we will solve with the Newton method, hence we will obtain
where  k is the optimum value towards the gradient guaranteeing fulfillment of inequality J k+1 < J k .
We end the iterative process when The solution of the equation F(z) = 0 we will determine in the Newton process, namely
Algorithm II
Let there be a polytropic equation in the subsequent measurement points (equation (1) raised to the  1 power). The occurrence of the sought quantity p p in the numerator will allow its elimination in the search process of the first approximation for the iterative Newton method 
where quantities x, y, z were introduced to simplify further transformations. To determine quantities x, y, z, we need to minimize the mean squared error (3-parameter functional) 
The necessary condition to reach the minimum is zeroing of the first derivatives 
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Determination of the first approximation for 3-parameter functional
Let us consider functional
For the first approximation we assume 
By searching functional J z for z  <3.5, 6> hence n <1.2, 1.4> we find its approximate minimum value for which H  0.
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Entropic approximation of measurement data
For the measurement data of temperature and pressure (T i , p i ), i = 1,…, N a question arises according to what curve (thermodynamic transformation) should the data be approximated and according to what optimization criterion. The following criteria are an alternative: the method of least squares (presented above), total method of least squares and the method of least squares related to entropy (physical approximation). Let us consider the third method, i.e. the increment of gas entropy is expressed by formula
and upon integration within the limits from initial point s p , T p , p p to current point s, T we have 
If the experimental points lie on the entropy of parameters n, T p , p p , then J = 0.
Algorithm III. Three-parameter polytropic in the aspect of entropic error
The measurement results ( . Since equations F 1 (x,y,z) = 0, F 2 (x,y,z) = 0, F 3 (x,y,z) = 0 for a set of non-linear equations, for their solution we will use the Newton method which needs the derivatives of functions F 1 , F 2 , F 3 . Namely, we have is a symmetrical matrix as its elements are second derivatives of functional J and, pursuant to the Schwarz theorem, the are equal as they are continuous functions.
The minimization of functional J leads to a determination of a functional minimum by solving a non-linear set of equations
That is solved with the iterative Newton method
where parameter  k is chosen so that     In this way we will have a square functional, namely for 
T p , p p  initial parameters of the polytropic. Hence for the unknown values n and T p (we assume that we know the pressure p p ) we seek the minimum of the entropic functional 
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We will show that equation F 1 (x, y(x)) = 0 can be solved analytically. Let us transform equation
  
CONCLUSIONS
Locally variable atmospheric conditions influence the change of reference temperature T p and reference pressure p p on the airfield elevation. These parameters can be determined by measuring the temperature and pressure during the flight. The value of these parameters is heavily influenced by the accuracy of the measurement of temperature and pressure as is seen in Fig. 4 and 5 for simulated data and Fig. 6 and 9 for real measurement data. Out of the approximations of the measurement results the one whose value of entropic distance is the smallest was selected.
